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Expression Assay Process FlowExpression Assay Process Flow

Rapid prototype
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KCCKCC--TJU Bioarray ManufacturingTJU Bioarray Manufacturing

325 pL volume, ~20µM
• aspiration volume

• 25,000 elements per 1”x3” 
format

100 µm spots
200 µm pitch
~2200 probes/cm2

µ

2

• Rapid and flexible
•Fluorescent dye codispensed 
with oligo for printing QC.
•Oligo QC

Purity Confirmation (mass 
spec)

• Precise-- contact  • printing



KCC KCC Microarray Microarray Facility for Genomic ResearchFacility for Genomic Research
Array, Instrumentation and SoftwareArray, Instrumentation and Software

BioArray Hybridization Signal Detection Scanning

ScanArray software QuantArray software



Gene Expression TechnologiesGene Expression Technologies
--------Targets PreparationTargets Preparation
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Biological Differential Gene Expression Between WT and Mutant 
on Zebrafish 17K Expression Microarray 

Zebrafish Sample 7 (Ctrl) Vs Sample 8 (Test)
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Gene expression array for genomeGene expression array for genome--wide wide 
expression monitoringexpression monitoring

Available in-house Microarray
1) 17K Zebrafish OligoArray; 3) 23K Mouse OligoArrays
2) 19K Human OligoArrays;   4) Human/ Mouse miRNAArrays



Updated Gene Expression Profiling ServicesUpdated Gene Expression Profiling Services

DoneDone
1) Zebrafish Microarrays
450 biological samples from 40 labs. in US, UK, Germany, 
Singapore, Hong-Kong have been processed
2) Human Microarrays
100 Samples from six labs at TJU have been processed.
3) Mouse Microarrays
120 Samples from Seven labs at TJU have been processed.
4) Rat Microarray
12 Samples from two labs at TJU have been processed.
5) Human/Mouse miRNA Microarray
100 Human CLL, Mouse and Rat Samples have been Processed



Dr. Sharon Amacher University California Mesoderm patterning and segmentation
Dr. Becker Catherina University Hamburg Identify gene expressed during neuronal and retinal regeneration
Dr. Carvan Micheal University Wiscosin Effects of Toxic Chemicals on developmental processes
Dr. James Casey Cornell University Expression of genes activated in oncogenic pathway
Dr. Keith Cheng Penn State University Mutants and morphants in the area of genomic instability, cell differentiation and cancer
Dr. Xavier Cousin INRA Effects of drugs on the process of muscule differentiation
Dr. Clark Ted Cornell University Infectious disease immunology in human and animals
Dr. Kristin Edepli MIT Analyze various mutants
Dr. Stephen Ekker University Minnesota Analyze a series of morphants and mutants coming from screens
Dr. Shannon Fisher Johns Hopkins University Gene misregulated in the mutant osteoblasts during embryogenesis and fin regeneration
Dr. Rhowen Ge National University Singapore Analyze VEGF regulated genes during  early development
Dr. Giancarlo Ghiselli Thomas Jefferson University Identify gene differentially regulated by proteoglycans during development
Dr. Daniel Goldman University Micheagan Identify genes induced in the retina during optic nerve regeneration
Dr. Marnie Halpern Carnegie Institution Washington Identify gene differentially regulated expressed on the left and right sides of zebrafish forebrain
Dr. TinChung Leung Geisinger Health System Developmental roles of Orphan G protein Coupled receptors
Dr. Corinne Houart King's college London Early forebrain patterning
Dr. John Mably Harvard Medical School Expression profiling of zebrafish mutant lines
Dr. Micheal Pack University Pennsylvania Gene expression patterns in gut mutants to define novel patterns of organogenesis
Dr. David Parichy University Texase at Austin Pigment patterns and developmental genetics of metamorphosis
Dr. Tracie Payne-Ferreira The Forsyth Institute Downregulation of genes in response to decreased receptor mitf in mutants
Dr. Erez Raz Max-Planck Institute Germ cell migration
Dr. Sandor Shapiro Jefferson Medical College The role of  filamins embryologic development
Dr. Wiliam Voigt St. Louis University Role of extracellular ATP in the developing mature nervous system
Dr. Andrew Waskiewicz University Alberta Gene downstream of homeodomain Transcription factors in the hindbrain
Dr. Eric Weinberg University Pennsylvania analyze role of B-catenin in organizer formation and anteropossterior patterning
Dr. Eric Wickstrom Thomas Jefferson University Regulation of human oncogene orthologues
Dr. David Hyde University Notre Dame
Dr. Elwood Linney Duke University
Dr. Daniel Hart U. Mass. Medical School
Dr. Mark Mellon University of Maine
Dr. David Raible University Washington
Dr. Steve Farber Thomas Jefferson University
Dr. William Jeffery University Maryland
Dr. Suresh Jesusthasan National University of Singapore
Dr. TaoZhong Vanderbilt University
Dr. Catherine Verfaille University Minnesota
Dr. Vicky Prince University Chicago
Dr. Adam Dicker Thomas Jefferson University
Dr. Weiming Li University Micheagan
Dr. Kathleen Whitlock Cornell University

Zebrafish Expression Microarray Users
450 biological samples from 40 Research Laboratories





caBIG Integrated Cancer Research Workspace
Contribution by KCC

Collection of all data pertaining to microarray experiments and distribution 
of experimental results:

The Kimmel Cancer Center is pioneering the use of a number of exclusive in-
house built chips (eg. microRNA chip). It is well known that experimental design 
and conditions greatly influence results of microarray. The influence of all these 
factors will be studied as the database reaches a critical mass.

Based on applications KCC developed for the world-wide zebra fish consortium, 
we will provide secure, web-based access to the large files of microarray results 
generated at a parent center to community of users at institutions world-wide.  
Project also includes applications for microarray facility user registration and 
service requests (including experiment description based on MIAME standard).



Software Architecture

System design:

Web-based databases for acquiring and retrieving user and experiment
information, and controlling access to file directories containing 
result files to be downloaded from web.

Component details:

Applications to establish user accounts and result folders, accession 
requests, authenticate users, distribute results.

Relevant standards:

FTP, HTML, PostgreSQL, PHP, Apache, MIAME 

















caBIG Integrated Cancer Research Workspace
Contribution by KCC

12-month work plan:

Months 1-3:  complete enhancements currently underway to basics 
applications; draft administrative and user documentation.

Months 4-5:  validate documentation, software and security using the 
zebrafish community.

Months 6-8:  migrate software to and train personnel at caBIG adopter sites.

Months 9-12: monitor use and provide updates as needed.


